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ITporpamma mucimruiunsl "Paguodusnyecke MeToab! UccaeqoBaHus arMocgepsl, HoHochepsl U kocmoca'; 03.03.03 "Paguodusuxa’.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanuua 2 u3 9. Bl YHH




ITporpamma mucimruiunsl "Paguodusnyecke MeToab! UccaeqoBaHus arMocgepsl, HoHochepsl U kocmoca'; 03.03.03 "Paguodusuxa’.

[porpammy muctmIuiHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) Xyroposa O.I". (Kadenpa pagnoactpoHomumy,
Beicmias mkosa kubepu3nueckux CUCTeEM M MPUKJIAIHOM anekTponnkn), Olga.Khutorova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI

pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-3 (CIIOCOOHOCTBIO MCCIIEI0BATh CBOWCTBA BEIECTB PaAUo(pU3NIECKIMU METOJAMHU
TIK-6 CIIOCOOHOCTBIO BHEPSITh TOTOBBIE HAYYHBIE Pa3pabOTKu

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUTAHY (MOIYJIb):

IoyokeH 3HATh:

NPUHIUIIB PA0OTHl COBPEMEHHOM arnapaTypsl ¥ 000PYI0BaHUS IS UCCIeJ0BaHKs aTMOChephbl K KOCMOCa, (DPU3UKY
MpoIeccoB B aTMocepe, noHochepe 1 KocMoce, MPUHIIUITBI IUCTAHITUOHHOTO 30HIUPOBAHMS

JloKeH yMeTh:

AQHAIM3UPOBATh SKCIIEPUMEHTAJIbHBIE PE3Y/IbTaThl M IPAMOTHO UX NPEICTABIIATh, IPUMEHATD IIPUHLMIB PAAUO(pU3MIECKHUX
U3MEPEHHH.

JlomxeH Bl1afeTh:
METOJaMH AUCTAHIIMOHHOTO 30HAUPOBAHUsI aTMOC(hEPB U KOHOC(EPHI.
JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTH:

TMPUMEHATH CUCTEMBI TEJIEKOMMYHUKAIIUA U rJ100aIbHOTO CIIYTHUKOBOTI'O ITIOBUIIMOHUPOBAHUA B T COI/IHCI)OpMaLII/IOHHLIX
CUCTEMaX, MOHUTOPHUHIE

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJib) BKJioueHa B pasaen "b1.B.JIB.10.02 Juciurivael (MoAyin)" 0CHOBHOH MpodheCCUOHATIbHOM
obpazoBarebHOI porpammbl 03.03.03 "Pamrodusuka (KeantoBast 1 CBY anekTpoHUKa)" ¥ OTHOCUTCS K TUCITUILTMHAM 10
BeIOOpY yactu OITOIT BO, ¢popMupyemoii yaacTHUKaM# 00pa30BaTeIbHBIX OTHOIIEHHI.

OcBauBaetcs Ha 4 Kypce B 8 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJN4YeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npenojaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydamuxcs

O61m1asi TpyIOEMKOCTh AUCIATUIMHEI COCTABIISIET 2 3a4eTHHIX (bie) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM YHCJIe JIEKIUK - 24 Jaca(OB), MpakTHUYEeCKUe 3aHATUs - 12 yaca(oB), JabopaTopHbIe
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - O yaca(oB).

CamocrositesibHast paGota - 36 daca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCIUILIMHEL: 3a4eT B 8 ceMecTpe.
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ITporpamma mucimruiunsl "Paguodusnyecke MeToab! UccaeqoBaHus arMocgepsl, HoHochepsl U kocmoca'; 03.03.03 "Paguodusuxa’.

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. OcHOBHBIE CBe/ieHHsI O 3eMJIe U ee ] 2 0 0 0 0 0 2
aTMocdepe.
2. (Tema 2. CtpoeHue u coctaB aTMochepbl 8 6 0 0 0 0 0 2
3. Tema 3. Pusuka ComnHia 1 atMochepHas ] 2 0 0 0 0 0 2
paguanus.
4. [Tema 4. lunamuka aTMocepst 8 8 0 0 0 0 0 2
5. [Tema 5. Monocepa 8 2 0 0 0 0 0 2
6. Tema 6. MeTtoapl vccieoBaHUsI aTMOC(hEPHI, ] 4 0 12 0 0 0 26
noHocepsl U KocMoca
lToro 24 0 12 0 0 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. OcHoBHBIE cBeieHus1 0 3emiie u ee aTMoccepe.

Beeaenue. Llenu u HazHaueHue Kypca. [IpoucxoxaeHne 3eMii: reoXpoHOJIOrMIecKast Kaja U reoJIornIeckast HCTOpuUs
3emiu. 3emits 1 KocMoc: popmupoBanue CONHEYHON CUCTEMBL.

INonsATHE 0 COBpEMEHHBIX METOAAX UCCIIEAOBAaHUSA ATMOC(EPHI C yUETOM
(PU3MKH MPOTEKAIOIIKX TPOLIECCOB, B3aUMOIEHCTBUM aTMOchepbl 1 HOHOCHEPHl ¢ KOCMOCOM.
Tema 2. CTpoenne u coctaB atMocgepsbl

CocraB atMocepbl, OCHOBHBIE ra3bl. MaJible ra30Bble COCTABIISIONINE aTMOCc(ephl, UX poJb B (POTOXUMUM aTMOC(EPHI 1
opmupoBannm KamMmarta 3eMiti. A3po30IIb, ET0 pPoJib B aTMOC(EPHBIX MpoLieccax, MeToIbl nccienoBanus. Ctpatudukarms
atmocepsl. CTpoenne 1 pusrka HIkHER atMocdeps! (Tporocdepsl) 3emim. CTpoeHre U (pr3rKa cpeqHeit aTMocgeps
(ctparoccepa, me3ocepa) Ctpoenre u pusnka BepxHeit armocdepst (noHocdepa, Mmarautocdepa). OcodeHHOCTH
TIOrPAaHIMYHOTO U TIPU3EMHOTO CJI0ST aTMOC(EPHI.

Tema 3. ®uzuka Coanna u armoccepnasi pagnanusi.

®dusuka ConHua. OcHOBHBIE CBETOBBIE XapakTepucTuky ConHua. CekTpsl uzinydenus 3emii v Cosnua. CosiHeuHast
AKTUBHOCTb. Paguarimonnsiil 6amaHc armocdepbl. AtMochepHas paguariust. OcnabieHue 3IeKTPOMArHUTHBIX BOJIH B
atMocepe. OnTudeckas TomumHa aTMocdepsl. PaccesiHre 371eKTpOMarHUTHHIX BOJH B aTMocdepe. TerioBoi criekTp 3eMin.
Aunboeno 3emim. TerioBoi 6anaHc aTMochepsl.

Tema 4. [Innamuka atMoccepsl

YpaBHEHMsI THIPOTEPMOANHAMHUKH atMocdepbl. O0mas UpKYISLusa atMocdepsl, MeTopl MccienoBanus TypOyJIeHTHOCTD B
HIDKHEH U cpefiHelt aTMocdepe AKYCTHKO-TPaBUTAIMOHHBIE BOJIHBI B HIKHEH U cpegHel atMocdepe. MezoMaciradHbie
atMocepHbie rporiecchl. BomHbl PoccOu B HukHEH U cpeiHeit atmocdepe. Bostbl KenbBuna. KBaszuaByxietHsis
LUKJIMIHOCTb.

Tema 5. Uonoccepa

Crpoenne n ¢pusrka BepxHen atMocheps! (noHochepa, marautocdepa). CoctaB HOHOC(hEPHI, NCTOPHUS HCCIEIOBAHMS,
CTpOeHHEe, MEXaHU3Mbl 00Pa30BaHUsl, BIMSHIE HA PaCIPOCTpaHeH!e pauoBOH. [TOHATHE COTHEUHOW aKTHMBHOCTHU. BnustHue
COJIHEYHO aKTUBHOCTH Ha MoHOCc(epy. Ce30HHbBIE M CyTOUYHBIE TpOIiecchl B MoHOC(epe. JrHaMuKa HOHOChEPHI.

Tema 6. MeToabl Hccaeg0BaHus aTMOC(ephl, HOHOC(Pephl H KOCMOCa
BeprukansHOE U HAKJIOHHOE Pago30HIUPOBAHIE HOHOC(EPHI.

JIupapHble ucciaenoBaHus.

Pagriomerpudeckue uccieI0BaHuS.

AKyCTHYECKOe 30HAMPOBAHUE MTOTPAHUYHOTO CIIOSI.

Panuo30HI0BbIE N3MEPEHUS.

CITyTHUKOBBIE UCCIIEOBAaHUS aTMOC(EpHI.

3 A
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ITporpamma mucimruiunsl "Paguodusnyecke MeToab! UccaeqoBaHus arMocgepsl, HoHochepsl U kocmoca'; 03.03.03 "Paguodusuxa’.

5. IlepedeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA IA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrosTenbHast pa6oTa 0Oy4aroIXCs BHIIOIHAETCSA MO 33laHHI0 U IPH METOAMYECKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro yuacTus. CamocTosATeNbHasA paboTa Mofpa3aeNnsaeTcs Ha CaMOCTOSATENIbHYIO0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HA BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CaMocTosTe bHAs paboTa OOYUYAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSTEJIbHOE OCBOEHUE OTAEIbHBIX TeM (pa3ieioB) AUCHUILIMHEL, TaK U IPOPabOTKY TeM (pa3IeioB), OCBAHBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKperlieHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYILEMY M IPOMEKYTOYHOMY KOHTPOJIIO IO AUCLUILIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIME JIOKYMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anmy U OCYIIECTBIEHUs 00Pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEpKIEH MPUKa30M
MuHucTepCTBa HAyKH U BhicIero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosiopst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (penepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaspubIil yHUBEpCUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKAESHUS BBICIIETO
npopeccroHanbHOTO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETa
Google Colab - https://colab.research.google.com/

The International GNSS Service - http://igscb.jpl.nasa.gov/

DneKTpoHHbIH Kypce "®Puznka atmocdepst” - http://edu.kpfu.ru/course/view.php?id=838

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)

POoH/I OLICHOYHBIX CpeacCTB IO AUCHUIIMHE (MOI[yJ'HO) BKJIIOYACT OLECHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC Ha TPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIC 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIOYAET OUEHOYHbLIE CPEACTBA TCKYIIECTO
KOHTPOJIA U OLICHOYHLIE CPEACTBA HpOMe)KyTOLIHOITI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 AUCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst COPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU M0 JUCIUILIMHE (MOJYJIIO);

- OMUCAHUE MOPSIIKA TPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOTO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIACMbIE K HeﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3JINYHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB M0 AUCHUILIMHE HaxoauTcs B [IpunoxkeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOJYJIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JIJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe JUCIUIUIMHBL (MOJLYJIs) TIPEAIIoJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM nTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCs B OTHOM U3 JIBYX BAPUAHTOB (JIMOO0 B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTe sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmoreke um. H.U. Jlo6aueBckoro. OOyyalommuecs nojy4JaioT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbcKUM OMJIETaM B COOTBETCTBHM C NPaBWJIaMU T0J1b30BaHKs HayuHoi GMOIMOTEKOM.

DNIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM MPU BBEJCHUN 00YUaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DIeKTPOHHBIA yHUBepcuTeT" . [Ipy HCoNb30BaHUM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAaH UMUK M3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPA) KakKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIBHOM JIUTepaTyphl Ha
KaXJI0ro 00y4aloLIerocsi 3 4ucia JIML, OAHOBPEMEHHO OCBAMBAIOIIMX JAaHHYIO AUCLUIUINAHY.

[epeueHb OCHOBHOI 1 JOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM J/IsI OCBOSHUS JUCILIMIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOO0OJIaJaTesIIMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNU KOMIUTIeKToBaHus ¢oHoB Hayunoi 6uomorexkn KOV,

SAEKTPOHHBH
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ITporpamma mucimruiunsl "Paguodusnyecke MeToab! UccaeqoBaHus arMocgepsl, HoHochepsl U kocmoca'; 03.03.03 "Paguodusuxa’.

8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

cait HACA - http://nasa.gov/
caiit mpop. Xyroposoit O.I'. - http://kpfu.ru/main?p_id=10921&p_lang=&p_personal_menu_id=213

cait Pocrumpomera o moroge u kimmMare - http://www.global-climate-change.ru

DneKTpoHHbIH Kype "®Pusuka atmocdepst” - - http://edu.kpfu.ru/course/view.php?id=838

9. MeTO,Z[I/I‘IECKI/le YKazanua aJd Oﬁy‘la]O]J.(l/IXCﬂ M0 0CBOCHHUIO U CIUIIJINHbI (MO,[(yJIﬂ)

Bujg paéot

MeToanueckue peKoOMeH amuu

JICKIHU

Tun 3aHATHA: O3HAKOMJIEHHE C HOBBIM MaTEPUAJIOM.

dopma 3aHATUS: KU B ayauTopun. [lepen iekiuel pekoMeHIyeTcs peABApUTEIbHO O3HAKOMUTBCS C
MpOrpamMmoin Kypca, peKOMEeHJOBaHHBIMH UCTOYHUKAMHU, KOHCTIEKTUPOBAHUE PEKOMEHIOBAHHBIX UCTOYHUKOB C
LENBIO BhIJIEJIEHUS] OCHOBHOM Liesu JieKIu. Ha nekiuu pekoMeHIyeTcsl KpaTKUil KOHCIIEKT OCHOBHBIX MOMEHTOB,
aKTHBHAsl pab0oTa U 00CYKIEHHE CIIOPHBIX BOIPOCOB C MPEroJaBaTelieM.

MNPpaKTUYECKUE
3aHATUA

[IpakTyeckas paboTa 3aKI0YaeTCs B Pa3BUTHH HABHIKOB MICCIICIOBAHUS TAaHHBIX 30HIMPOBAHUS HOHOC(DEPHI.
Crynenry fgaiorcst naHHsie 3oHaupoBanust U [1O s ux 06paboTku. B xoze npoBepKu mpernogaBaTesib MOKET
TIOTIPOCUTH YITYUIIIUTh KAYECTBO MPOTPaMMBI, HECKOJIPKO M3MEHHUTD YCIIOBUS 3a[]aUM C [IENIbI0 TIPOBEPKU
CaMOCTOSITEJILHBIX YMEHUI PEIIeHN 3a/1a4; pa3BUTHSI HABHIKOB aHAJM3a MIOTyYeHHBIX PE3yJIbTaTOB,
KOMMYHHKATHUBHBIX CIOCOOHOCTEH, MTPOIOJKUTh CUCTEMATH3AINIO 3HAHW.

CaMoCTOsI-
TenbHas padoTa

OCHOBHBIMH BUJIAMU CAMOCTOSITEJIbHON PaOOTHI SIBIISIOTCS:

1) npeaBapuTenbHast OArOTOBKA K ayAUTOPHBIM 3aHATHAM. Takasi MOJroToBKa MpeJroiaraeT u3yueHue yueOHom
NPOrPaMMbl, YCTAHOBJIEHHE CBsI3U C PaHee MOJTyYeHHbIMH 3HAHUSIMH, BbIEIeHUE HauOoJiee 3HAYUMMbIX U
aKTyaJbHBIX TIPOOJIEM, Ha U3YUYEHUH KOTOPBIX Clie/lyeT 00paThTh 0c000e BHUMAHKE U JIp.;

2) camocTosITelIbHas paboTa IpU OCMBICTIEHUM YueOHOW MH(OpMaI|H, COOOIIaeMOi TIperoaBaresieM, ee
000011IeHre U KpaTKasl 3alKCh, a TAKXKe CBOEBPEMEHHasI IOpaOOTKa KOHCIIEKTOB JIEKIIHIA;

3) monbop, U3yueHue, aHaJIM3 U TIPU HEOOXOIMMOCTH - KOHCTIEKTUPOBAHHE PEKOMEHIOBAHHBIX KCTOUHHUKOB IO
Yy4EOHBIM JUCLIUILIMHAM;

4) BbIsicHeHUe HauboJIee CIOKHBIX, HETTOHSATHBIX BOIIPOCOB U MX YTOUHEHHE BO BPEMsl KOHCYJIbTAIINI;

5) IOArOTOBKA K KOHTPOJIBHBIM 3aHATHSM, 3a4eTaM;

6) BHINIOJIHEHHUE CTIENUAJIbHBIX YYeOHBIX 3aJaHUH, TPElyCMOTPEHHBIX YUeOHOW MPOrpaMMOii;

3a4€T

[Ipu nmoAroToBKe K 3a4eTy CTYAEHT JIOJKEH MPABUJIbHO M PAIMOHAJIBHO PacIUIaHUPOBATh CBOE BPEMsI, YTOOBI
yCIEeTh KAaUeCTBEHHO 1 Ha BHICOKOM YPOBHE MOATOTOBUTHLCS K OTBETaM IO BceM BorpocaM. Bo Bpems moarotoBku
K 3a4eTy CTyJEHTHI TaK)Ke CHCTEMaTH3UPYIOT 3HAHHSI, KOTOPbIE OHU NTPUOOPESH TIPY U3YUYEHNH Pa3esioB Kypca.
[Ipu nmoAroToBKe K 3a4eTy ClieqyeT U3yUHTh IpeylaraeMyio JJUTepaTypy, KOHCIEKTHI JIEKLIM, 03HAKOMHUTHCS C
BOINpocamMy. BakHO MOMHUTE, YTO peKOMEHJyeMble YUeOHUKH U CrIelMallbHas IUTepaTypa Ipy U3y4eHUH Kypca,
MMEIOTCS] B PEKOMEHJOBAHHOM CITUCKE JIMTEPATYphl B paboyeid mporpaMme 1o JaHHOMY Kypcy.

CTyzaeHT B 1eJIX NOJTyYeHHs] KAUECTBEHHBIX ¥ CUCTEMHBIX 3HAHUII JOJKEH HAUMHATh MIOATOTOBKY K 3a4eTy
3apaHee. JIJ1s1 9TOro, KaK yxe 0TMevYasoch, UMEIOTCs B IIPOrpaMMe JIUCHMIUIMHBI IPUMEPHBIE BOIIPOCH K 3a4ETY.
Lenecoobpa3Ho Mpy U3yYeHNH Kypca MOJIb30BAThCS €ro y4eOHO-METOIMUECKUM KOMILIEKCOM.

Ha 3a4ere npeyiaraercst OTBETUTH Ha 2 BOIPOCA 110 BRIOPAHHOMY OWJIETY, Ha MOATOTOBKY K KOTOPBIM OTBOJMTCS
40 munyT. Ha Kaxaplil BOIPOC CTYAEHT OTBEYAeT 5-15 MUHYT, elle 5 MMHYT OTBOAUTCA Ha JOIOJIHUTENbHbINA
BOIPOC, KOTOPBI MOXET OBITh 3a/1aH IpernojaBaTesieM 13 JII000ro pasziesia Kypcea 1o CIMCKy BOIIPOCOB K 3a4eTy,
BBIIAHHBIX CTYJEHTaM.

10. ITepeyensb HHGOPMAIUOHHBIX TEXHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
o JUCHHILINHE (MOIYJII0), BKJIHYAs NepedeHb NPOrpaMMHOro odecrnedeHnss 1 HH(PpOPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)

INepeuens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBIEHHN 00pa30BaTEIbHOTO POLiecca M0 JUCHUIIINHE
(Mozymo), BKJIIOYas epevYeHb [IPOrpaMMHOro odecredeHus 1 MH(OPMALMOHHBIX CIPABOYHBIX CHCTEM, IPEICTABJIEH B
[punoxenuu 3 k paboueii Mporpamme JUCHMUIUIAHBI (MOJLYJISI).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 6a3bl, HEOOGX0UMOI1 /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEIHLHOTO
npoiecca no JUCIUIInHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KommnbloTep 1 mpuHTEp AT paclevyaTKy pa3gaTOuHBIX MaTePHAIOB.

MynpTuMeuiiHas ayAUTOPUSL.

12. CpencrBa aganramuy npenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTIM 00yUaomuxcsa HHBAJIMI0B 1 JIHIL ¢
OrpaHHYeHHLIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpoHecce MPUMEHAIOTCA CIICAYIONIME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYECHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE /TSI Pa3IMYHBIX MTOJIb30BATEEH;

- CO3J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUaX Oe3 OTepH JAAHHBIX UM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paxeHuit 6e3 MoTepu KayecTBa, pelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKMEe BO3MOKHOCTEH JUTs 00yUaloIMXCsl BOCIIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX HCTOUYHUKOB - HAIpUMep,
TaK, YTOOBI JINLIA C HAPYIICHUMH CJIyXa MOJTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpernogaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI 1JId NPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘I€HI/IH, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU s OpraHu3aliy (opM TEKYILEero U MpoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- MIPOJOJIKUTENIBHOCTY CAa4H 3au€Ta WM 9K3aMeHa, IPOBOJAMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENIBHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIEHUS 00Y4aloIerocst Ipy 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocraBiieHa B cootBetctBum ¢ TpeboBanusiMu PT'OC BO u yue6HbIM rutanoM 1o Harpasienuio 03.03.03
"Papnodmsmnka” u npodumo noarotoBku "KeantoBas m CBY anexktponnka’.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.10.02 Paduoguzuueckue memoovl UCCAe008AHUSL aMMOcepbl,
uoHocghepul U KocMoca

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Bragumupos, B.M. [luctaHiimoHHOe 30HANpPOBaHUe 3eMi : yaeOHoe nocodue / B. M. Bnagumupos, . 1. Imutpues, O. A.
Hy6posckast [u ap.]; pea. B. M. Bnagumupos. - Kpachosipck: Cu6. denep. yu-1, 2014. - 196 c. - ISBN 978-5-7638-3084-2. -
Texcr: anektponHsiid. - URL: https://znanium.com/catalog/product/506009 (nata o6pamenus: 06.05.2022). - Pexum pocrymna:
TIO TTOJITINCKE.

2. Teopust oO1Iel HUPKYJISIIUK aTMocdepbl : yueOHOe MTOCOOUe ISl CTYICHTOB BHICIIIMX YYeOHbBIX 3aBe/IeHHit, 00yJalouXxcs Mo
HanpasieHuio 'Tuapomereoponorus' / YO. I1. Ileperenenues, U. Y. Moxos , A. B. Emucees [u ap.]. - Ka3zans: Kazanckuit
yHusepeuret, 2013. - 223 c.: un. - Tekcr: anektponnsiil. - URL:

https://dspace.kpfu.ru/xmlui/viewer?file=21875;802090.pdf &sequence=1&isAllowed=y (nara obpamenus: 06.05.2022). -
Pexum goctyna: OTKpHITHIA.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. ITpusasnog, B. E. Jlazepsl 1 9K0JI0rHYecKuii MOHUTOPUHT atMocdepsl : yuedHoe nocodue / B. E. [Ipusanos, A. 3. ®oruaay,
B. I'. llemanuH. - Cankt-IletepOypr : Jlanp, 2022. - 288 c. - ISBN 978-5-8114-1370-6. - Tekcr : 31eKTpoHHbIHA // JlaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/211202 (nata obpainenust: 06.05.2022). - Pexum
JOCTYyIa: U151 aBTOPU3. NOJIb30BaTENIEH.

2. Xyrtoposa O.I'. Paguodusudeckie MeTO/IbI UCCiieioBaHust aTMOcdepbl U noHOChepbl. JIaGOPATOPHbIN MPAKTUKYM:
y4ye6Ho-MeToamyeckoe nocodue /O.I'. Xyroposa. - Kazanb: Kazanckuit pepepanbhbiil yH-T, 2011. - 25 c. - Teker:
anexTpoHHBIH. - URL: https://shelly.kpfu.ru/e-ksu/docs/F232916432/Sputnikovyj_monitoring.pdf (gaTa obpareHus:
05.05.2022). - Pexxum goctymna: OTKPBITHIH.

3. Huzamees A. P., Tenrrun I'. M, Xytoposa O. I'. CnytHHKOBasi pagrotomMorpadus Tporocgepsl: yueOHO-METOANIECKOe
noco6ue / A.P. Huzamees, I.M. Tentun, O.I'. Xyroposa. - Kazanp: KOV, 2015. - 26 c. - Tekcr: anekTponHsiit. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22176/06_45_001013.pdf (naTa oopamenus: 06.05.2022). - Pexxum mgoctyma:
OTKPBITHIH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.10.02 Paduoguzuueckue memoovl UCCAe008AHUSL aMMOcepbl,
uoHocghepul U KocMoca

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocuss noarorosku: KeantoBas n CBY sneKTpoHUKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havana oOyueHust Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.
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